








































































 CPF KPEWODGPV OCPCIGOGPV GSWKV[ JQNFKPIU 
/QTEM GV CN  6JGTG KU










YKVJ JKIJGT VGEJPKECN GHHKEKGPE[ KPFKECVKPIUWRGTKQT RGTHQTOCPEG %QPUGSWGPVN[ HKTOU
YKVJJKIJGTVGEJPKECNGHHKEKGPE[CTGGZVTCEVKPIITGCVGTQWVRWVHTQOCIKXGPUGVQHHCEVQT
KPRWVUVJCPNGUUVGEJPKECNN[GHHKEKGPVHKTOU+PFGGFHKTOUYKVJJKIJGTVGEJPKECNGHHKEKGPE[
CTG FQKPI UQ DGECWUG VJG[ CFQRV DGVVGT OCPCIGOGPV RTCEVKEGU VJCP HKTOU YKVJ NQYGT





$CVVGUG CPF %QGNNK 
 6JGTG CTG VYQ RTKPEKRCN OQVKXCVKQPU HQT CFQRVKPI VJKU




































H      KV ȕZ   

YJGTG/8KUVJGOCTMGVXCNWGQHVJGHKTO$8KUVJGDQQMXCNWGQHVQVCNCUUGVUZKUC














KV K KPF KV
KV KV KV KV KV KV
H V +PXGUV
41%' 'CTP 'HH .GXGTCIG $8 /8
H E E
E E E E E
   
     
 


























VJKU XCTKCDNG YQWNF DG EQPUKUVGPV YKVJ FGDV CEVKPI CU C FKUEKRNKPCT[ FGXKEG YJKNG C





/QTICFQ CPF 2KPFCFQ 

























FGTKXGF HTQO VJG GUVKOCVKQP QH C UVQEJCUVKE HTQPVKGT RTQFWEVKQP HWPEVKQP WUKPI VJG
VGEJPKSWGRTQRQUGFD[$CVVGUGCPF%QGNNK
YJKEJCNNQYUVGEJPKECNGHHKEKGPE[VQ
XCT[ QXGT VKOG # VYQKPRWV 
















KPVTQFWEVKQP VQ VJKU RCRGT YG QWVNKPG VYQ RTKPEKRCN OQVKXCVKQPU TCPFQO HCEVQTU CPF





























KV KV KV KV KV KV
V +PXGUV
41%' 'CTP 'HH .GXGTCIG $8 /8
H E E
E E E E E
'  '  ' 
'  '  '  '  '   '
 
     NP NP






















































K   
















































TQDWUV UVCPFCTF GTTQTU CPF VJG OGFKCP TGITGUUKQP KPFKECVG C UVCVKUVKECNN[ UKIPKHKECPV
TGNCVKQPUJKR 







































VGEJPKECN GHHKEKGPE[ WUKPI CXGTCIG NCDQWT RTQFWEVKXKV[ CU CP CNVGTPCVKXG RGTHQTOCPEG
KPFKECVQT 6JG RCKTYKUG EQTTGNCVKQP OCVTKZ 6CDNG  KPFKECVGU C UVTQPI TGNCVKQPUJKR 
DGVYGGP VGEJPKECN GHHKEKGPE[ CPF NCDQWT RTQFWEVKXKV[ VJQWIJ KV KU UVTQPIGUV HQT
OCPWHCEVWTKPIHKTOU4GUWNVUWUKPIVJGNCDQWTRTQFWEVKXKV[KPFKECVQTCTGTGRQTVGFKP6CDNG
6JGTGUWNVUCTGIGPGTCNN[EQPUKUVGPVYKVJVJQUGTGRQTVGFKP6CDNGYJGTGVGEJPKECN
GHHKEKGPE[ KU WUGF CU CP GZRNCPCVQT[ XCTKCDNG KP VJCV PQ UVCVKUVKECN TGNCVKQPUJKR 
CV
EQPXGPVKQPCN RTQDCDKNKV[ NGXGNU KU HQWPF DGVYGGP VJG NCDQWT RTQFWEVKXKV[ QH UGTXKEG
UGEVQT HKTOU DWV UWEJ C TGNCVKQPUJKR KU HQWPF HQT OCPWHCEVWTKPI HKTOU WUKPI CNN VJTGG
GUVKOCVKQPVGEJPKSWGU+PFGGFVJGRCTCOGVGTGUVKOCVGUQPVJGNCDQWTRTQFWEVKXKV[XCTKCDNG















TGURGEV VQ NCDQWT RTQFWEVKXKV[ CPF GCTPKPIU RGT UJCTG KU  CPF  TGURGEVKXGN[
%QPUKFGTKPI VJG TGITGUUKQPU QXGTCNN HQT VJG OCPWHCEVWTKPI UCORNG VJG RTGHGTTGF 





XCNWG QH VQVCN CUUGVU KU UVCVKUVKECNN[ UKIPKHKECPV CV VJG  NGXGN HQT DQVJ UGTXKEG CPF










9G HKPF TQDWUV GXKFGPEG VJCV EJCPIGU KP VGEJPKECN GHHKEKGPE[ CPF CXGTCIG NCDQWT





JCXG IGPGTCNN[ IKXGP OQTG CVVGPVKQP VQ NCDQWT RTQFWEVKXKV[ CU C OGCUWTG QH HKTO
RGTHQTOCPEGVJCPVGEJPKECNGHHKEKGPE[

$[ EQPVTCUV YG HKPF PQ GXKFGPEG VQ UWRRQTV VJG J[RQVJGUKU VJCV EJCPIGU KP NCDQWT







1WT UVWF[ D[ RTQRQUKPI CFFKVKQPCN HKTO EJCTCEVGTKUVKEU PQV EQPUKFGTGF KP RTGXKQWU
UVWFKGU RTQXKFGU HWTVJGT KPUKIJV KPVQ VJG FGVGTOKPCPVU QH VJG XCNWG QH VJG HKTO 9G
DGNKGXGVJGTGHQTGVJCVQWTHKPFKPIUYKNNCKFKPXGUVQTUCPFOCPCIGTUFGEKUKQPOCMKPIYKVJ
TGURGEVVQOCZKOKUKPIVJGXCNWGQHVJGHKTOQPUJCTGJQNFGTUDGJCNH+PFGGFQWTTGUWNVU
KPFKECVG VJCV HQT OCPWHCEVWTKPI HKTOU VJG UVQEM OCTMGV XCNWGU VJG CFQRVKQP QH
OCPCIGOGPVRTCEVKEGUVJCVNGCFVQDGVVGTTGUQWTEGWVKNKUCVKQP)KXGPVJCVVJGUVCVKUVKECN
TGNCVKQPUJKR DGVYGGP VGEJPKECN GHHKEKGPE[ CPF HKTO XCNWG KU EQPH K P G F V Q H K T O U K P V J G 





$CVVGUG ) ' CPF %QGNNK 6 , 
















.QXGNN % # - CPF 5EJOKFV 5 5 









,GPUGP / % 
 Ŏ#IGPE[ %QUVU QH (TGG %CUJ (NQY %QTRQTCVG (KPCPEG CPF
6CMGQXGTUŏ#OGTKECP'EQPQOKE4GXKGY8QNRR
/QTICFQ # CPF 2KPFCFQ , 





















5JNGKHGT # CPF 8KUJP[ 49 

































     
6GEJPKECN
GHHKEKGPE[
     
NP
6QVCNCUUGVU      
)GCTKPI      
'CTPKPIURGTUJCTG      
4GVWTPQPECRKVCN
GORNQ[GF
     



















   
6GEJPKECN
GHHKEKGPE[








































































1DUGTXCVKQPU      















































































1DUGTXCVKQPU      










KKK #NNTGITGUUKQPUEQPVCKPKPFWUVT[CPFVKOGFWOOKGU  


